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Software & System Safety of the FT 3000 – IEC 61508
Certification

JAQUET and the FT 3000 have been audited and certified to IEC 61508 SIL 3.
IEC 61508 is the reference standard for new installations.

IEC 61508 is a seven part international standard for Programmable Electronic Systems used in safety-
related situations. The full title is, "Functional safety of Electrical / Electronic / Programmable Electronic
Safety-related systems" (E/E/PE or E/E/PES). IEC 61508 covers manufacturing and supplying devices to be
certified for use in safety instrumented systems (SIS). 

The standard is generic, and applies to safety-related control systems, PLC's, devices and components
(including sensors, actuators and the operator interface). The main areas covered by the standard are: 

measures and techniques for avoidance and control of faults during design and development of
hardware, operating system software and   application software 

hardware fault tolerance of systems / subsystems (including "safe failure fraction" and diagnostic
coverage) 

probability of "failure to danger" of the subsystem (reliability modeling techniques)

The approach taken in IEC 61508 is: 

to identify all the hazards that have been left for the safety-related system(s) to address 

to identify hazardous events and the event sequences that lead to them 

to specify the safety functions necessary to achieve a safe state for each hazardous event 

to specify the safety integrity requirements as a performance measure for each safety function,
based on the necessary risk reduction for the relevant hazardous event and event sequence 

to allocate safety functions to the safety-related system(s). 

The safety integrity level of the safety function determines the requirements of IEC 61508 to be met and
hence the extent to which risk is reduced. Safety integrity is a measure of risk reduction (in terms of
probability of failure to perform a safety function), not just a measure of reliability.

The FT 3000 probability of dangerous failure per hour on high demand (continuous operation) is 2.209e-8
which equates to 1 dangerous failure in 5461 years. Dangerous failure is a failure to perform the safety
function as defined and covers failure to trip and spurious trip.

Where the critical over speed function is concerned, the architecture is as follows:

Each machine will be protected using 3 separate monitoring channels. Each channel is equipped with 3
speed monitors that are based on hardware re-triggerable One Shot circuits. These are set with every
positive edge of the input frequency. The timebases are derived from 3 down counters that are set with the
set point frequency and clocked down using a 2.5MHz reference signal. If the counter reaches zero before
the arrival of the next positive edge, this indicates that the input frequency is lower than the set point.
These functions for one limit value are performed in an ASIC (Application Specific IC).

FT 3000 – IEC 61508 Certification Info
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The preset values for the down counter are stored in EEPROM and loaded into the ASIC. The preset (limit /
trip) values are not lost if the power should fail. The 3 speed monitors continuously collect speed frequency
data without interruption.

For the purposes of system redundancy, all 3 monitors may be used. One from each channel to provide the
2oo3 control of the machine trip relay, one from each channel to signal to Management Systems and one
from each channel held in reserve.
The associated relay and LED display functionality can be defined as latching or non-latching. It is proposed
that the 2oo3 trip relays and associated displays are non-latching but that the other two 2oo3
functions are latching. Current and passed over speed status is thereby provided.
Please consult JAQUET for applications requiring SIL 4.

FT 3000 – IEC 61508 Certification Info
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JAQUET Statement on API 670

The American Petroleum Institute (API) generates minimum requirement standards to address problems of
a general nature. API 670 describes the basic requirements for over speed protection systems.

The FT 3000 is API 670 compliant whilst providing greater functionality than competitive products that
have been designed to meet the absolute minimum specification requirements.

With a PC attached, the FT 3000 more than meets the requirements of a non integral display system. The
addition of an analogue card with 2 indicators meets the requirements for a local or alternatively remote
display of speed and peak speed. It is then a cost consideration as to whether the customer really needs a
local display and how this is provided.

More importantly, the FT 3000 is also fully compliant with and certified to the higher level IEC 61508
international standard.

Arguments in favour of the FT 3000 when compared with API 670

Separate over speed and speed measurement functionality.

Acceleration function offers pre warning of pending over speed condition thus providing an opportunity to
save time in the total shutdown sequence. (shutdown valves can take circa 160ms to close)
Response to absolute over speed typically 10ms.

Higher level of status and fault signalling e.g. individual 1oo1, 1oo3 per function and channel.

1, 2 or 3 independent speed monitors per channel for over speed detection redundancy.

Over speed alarm and shutdown facilities via separate monitors and relays.

Under speed signalling facility, e.g. to start barring gear or control oil pumps.

Optional analogue outputs provide the facility for large remote displays.

Function ABC available. Very useful together with instantaneous displays of the 3 channel measured
values to highlight gear machining errors.

Configurable number of pulses for over speed detection. Essential requirement for compromise between
minimum reaction time and the need to accommodate gear machining errors.

Test on status output available.

Test interlock possibility.

2 shafts can be protected in one rack.

FT 3000 – API 670 Statement
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GL Certificate  FT1400
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GL Certificate  FT1600
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GL Certificate  DFP 951 / 952


